


I 



/4 



In 



Out 



Pomt-to-Potnt 

one leg (in-Out) 

repealed leg or leg-pafe: 
twsy 




^ Out (PS) 
Path-Protected 

psth protedion ^oup 
working ieg (!n1-Out) 
protection ieg (la2rOui> 

repcsrted leg or leg-par: 



Adjunct Path-Protected 

consists of: 

adjunct working leg (Inl-Out) 
adjunct protection leg (in2-Out) 



reported leg or ieg-parr: 

1wayPA,W 
1wayPA,F 



Exampia wMx Brkfeed Pati-Protec^ Cross-Connections 
(Sepamte f^h Protection Groups} 

Out (PS) 




Example wSh PattfPmteds€i^aFi4 Ae§unslPsfi>Ffote€^ Gross-Ccnnscifons 
{Common F^th Protection Group) v 

Out (PS) 
Out (PA) 




Bay 2 
Shelf 1 



Ports (Lines) in 4-Fibar 
BLSR Group 2-14=^1 
2-1-fO1-EP-08-1 
2-1-F01-EW-06-t 
2-1-F01-WVW)4-1 
^ / ^,^.'7 2-1-F01-WP-02-1 




Porta (UnesJ«?t*1^ 
Group 2-1-O01 
2-1-O01-W-13-1 
2-1-O01-P-14-1 



throcgh 
2-1-IM-16-8 



Eledricalaig^ 
Unprotected 
Optical fbrts 



Ports Logical TcKmlarlas 

(Lines) =RQrtTritaitari^ 



FM/Ra-L: Line-tev;^ FM/PM (Rwmine topuis, DS3 Outputs) 

F%l^ - P: Pa3v4evel FM/PM (Log^ Trexitailes) 

XC: Oross-Connecdicuis ^jog^carirqHil/OutputTrSHit^i^) 

R-Pz RatMevel le&ietfal <m port tr^tary (&Fiput Port Tributaries) 

Arei: Line Pmtec^ ^Poii Pnj^ecHkm Rai^^kies W/E, lines WP) 

APS-P: Path Protec$k5n (Path PrateetioR Groups. ConstiUjent Path Selectors 
- Logics Output Tnbutanes) 



FR4/PM-L 



XC 
R-P 



.^0 



a> 1+1 Une-Protfic^ 
i \ Port Protetaion Group 



APS-^L 

A ^ 



2-fiberBLSR 
APS^L-^ PbrtPrptedbn Group ^ ^ 

W,n>N/2 /^ W.n>N/2^ 




E.n>N/2 



PanMo-Point 



E.n>N/2 



W 



1/ 



€Fos&Connec6on ir n<^/7 



(Lines) |^|>Tribularies frSmtar^ 



FM/PM-L 



R-P 



I ngtnfri 

t 

■ mri Wwr K 



1 



Pbrt 



Parts 



Tribulaiies Tribularies (Lines) 



XC 



R-P 



FM/PM-L 



OSS 



^\ 1xN Line-Pittected .4— aps-L 
jPwtProtedi'on Group 



Mt-a Ptot ftotediOTi Group *7 



^ lO U 




PtMisi^V PoFt Lo§iea^ 
(Lines) TritKitarles Tributary 

t t t 



FM/PM-L 



R-P 



FM/Pft^-P 
XC 



Con^tt^tPath 
^S-P 



Lineal ^ Pdrt Ftorts 
Tr iliu l atie s Tributaries (Lines) 

FMfl=1*-P F^WPM-L 



ED-STSl command recdved 



1 


r 


Itoitify port and tdbutaiy ^ 



7^ ^ 



r 




Stoe toehold iraiue ia menaary. 
/^ly thresJKiId to the physical port tribiitaiy identified. 



Stoa^e thre^ld vatoe In memory, 

A^jply teesfeold to the pliysical pest tributary ideatified. 

Also i^ly threshold to a protectitHi port tributary in the 
port: |)^)c^ecti<m j^noup whaie ver it is caneotly being us©i 
to cany the wodcing traSic that is normally carried on 
the wDiidng tributary identified. 



store thresiwld valiK in memory. 



Apply threshold to phy^cal port tdtotary identified 
Tsfejiever it is NOT cunmtly iseempted and being used 
to carry traffic that is ncsmally carried on a woddr^ 
trilnEfcary. 

Note; When a protecdicm tributary is prempted and 
bdr^ used to carry worfcii^ traffic by a ring or span 
svvitdiinaBLSRgroiq>crbyalineswitchina IxN 
groD^, fl^ thresltold of tiie currenfly protected working 
tributary is used for monitoriiigiristead- However:, for a 

ring switoh with this node in the pass^j^i^ 
state, rK> toe^ld or monitoring aj^iies. ^ 




Error. 

The identified tributary cannot be 
addresssed for this operatioiL No^ 
tdbutary is assoda^dj 



1/6 



store thE^K>ld value inmanory. 

Apply tteeshoM to the physical port tributary identifiai. 

Also ai^ly thn^mld to the protectiogi port tributary in 
thepfKtisr^ectioiigroiQ) \(Mch also carries the traffic of 
the wiikiiig tributary identified. 



2-l^MM>8-M9 
or 

2-l-fDI-ep^^-19 
or 

2-l-fQl-ep-08-l-19 




Retrieve PM data 
for id^tified 
tributar}'- 



In all response 
messages^ populate 
the AID with both 
(he slot and port 

and the port 
pfotection group 
andhne. 



.fOl^8-1.19 



4> 




DecomjK^ the ocir^iiad cross-connection for this applkation into 3 atomic 
cross-connection commands for the NE: 

I . Establish pafii-pfoteded connecdoii, inpits fem I and fiom Path 2, 

output to Add/Chrop (A or B to C) 
2- Establish point-to-point connecticm, input from Addfltop^ output to Path 1 

(CtoA) 

3. EstebHsh point-to-iKimt coimedion, input firom AMDrop, ou^ut to Path 2 
(CtoB) 



L commaods to NE, including cross-coonectioii s^iication, a unique cross- 
connection number, and us^-selected paiam^^ 



• establishes ^h atomic cco^-camection and stores &e cross-connectioii 
application code and the cross-connection number for each 1^. 




Retrieve c^ioss^cmiiectiaQ m^mnatiaa from the NE or a database. Hie NE 
provides the in&mtatiou separaldy for each cm^-cGsmecdoa leg be&%%^ a pair 
of logical tributaries. There are 6 tvp^oflegs^ based <m the atoinictqpolpgies: . 

2-way poist-to^Hmit ie^pair 

l-\vay point-to^int le^ 

l-vmy pa^-protected, wcddng kg 

1-way path-protected^ pacotecticsi leg 

l-\vay a#mct patfcprotected, wcrfia 

1-way adjunct pa&-protected, pnotec^n leg 



1 


r 


Associate any cross<<x»mection legs having the sai 


me (^oss-ccsmection nmnber. 




Try to match flie legs with the teo^ilate fer comiedioiis in fins ^licatioir 
l-way path-protected, T^oddng 1^ &om 1 to Md/Dwp 
I'Way path-protected, pmtecticm leg: fiom Balh 2 toAiMff^^ 
1 -way point-to-point 1^ fioia Add^Drop to Patti 1 
l-\fcfay point-to-point leg; fram AddA>rop to Path 2 



I number of legs of each Q?pe? 
Expected numbo: of different tribu^e^ 
Expected use of each tribwtaiy 
r injHit aadAff osdpE^ 



Display connec^<ms as a siiigle^ 
compound cross-connection tm the 
given applioittcm, using the t^nplate. 



Ksplay cosmedions as individual legs, 
each betweoi a pair oftributaries. 
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RTRV-PROTN-ORP ctHnmand received 



^^^^ j fa 1 



Am <mly: Logical Output Tributary 
(or aU oiUput tributaries in a pcKp, 



C<mmiand idoiti&s ] 
pmtecdofL groogpCs) by an AID. 
OT a Pafe Pratedi<Hi GiOT^ 
Name, or both? 



Both: Path Protection Group Name 
and T^cal Input Tributary 



Patiii Protection 
C^XH]^ Name only 



Id^tify the path prdectifln groi^ (if any) 
having this tributary as its mitput (or the 
sd: of groups havii^ ttie tributaries in tins 
port as tiieir outputs). 



do 



Identify the sd: of path protection ^oups (if any) 
having this Path E^tection Groi^> Name. 

{e.g,^ fee ^oiqjs having ir^ufefiosn the same 
pair of ports) 



III if 



Identify flie set of path pi^ection groups (if any) 
hanng feis Pafc Protection Qm^ Name and 
also havii^ this tributary as an input 

(e.g., the groiq)(s) Mving inputs from the same 
pair of fKsrte and a specific iiqMrt: tributary) 



Retrieve ^ita for the identified set of 
path protection groiqjs 



Completed 



t Xe /^>ptica^mia^=^ tgSi^(o^SNCP:4Rin Add, Drop ^ 

JL- Expected Leg-Pairs 

» A\C,2wayPS,W 

• B\ C\ 2wayPS,P 
OR 

• A\ C. 2wayPS, P 

• B\eV2wayPaw 

3^ Match Iffbutary AKIs (AV B^, to the Tributaiy Labefs in this application: 

• A = «Pathr 

• 8 = "Path 2" 

• C = "Add/Drop" 
4: Display fields: 

• XCRate 

• XC Application 

• AID "Path 1" 

• AID^'Path2" 

• Al&"Add/Drof>" 

» rndk^atathe^ WartdrTgir?purt"Path 1" or "Path T) 
Other XC parameters 



B Path2 



C 

Add/Drop 



1 Establish Cross-Connectiofi: Select ap|riicatk>ii ftoin list (mdudes atomic xc's) 
Example: UPSR (or SNCP Ring) Add. E^op 

2. Select XC Rate 

3. Select Tributary AIDs, for the Tributary Labels in this application : 

• A="Path1" 

• B = ''Pafli (default is conrespcmding Mb in opposite line) 

• C = "Add/Drop" 

4. Select Woridng input (A or B, ctefauK is A) 

5. Add oflher info as needed, inducing XC Numlier 

6. SeYid 3 commands to NE: 

a. Esteblish oath-protected xc. inputs from Patti 1 and frcHti Patt) 2, output to 
Add/Drop (A or B to C) 

b. Establish POint-to-Point xc. iiyut from Add/Drop, output to Path 1 (C to A) 

c. EsteMfeB point^te-p^t 3^- Input firom^ Add/Ckfy, ea^Hf to Path 2 (C to R) 




B 



Path 2 



PS I 



C 

Add/Drop 



The ^ampl^ In the next se\^raf %ures shovsf how Prolec^on Group Names can be^sagned to each set 
of patii protection groups which Uie user may want to op^Ble logger, and^ep^tdhflram other sets. Wh^re 
the figure&showonly a^ngle grcMip wilh apalicuiar connet^^ t>^w^ pcMts and a unique label (e.g., "c"). 
thfe actually ref»esenfe a set of p^ prote^iongrouf^: one group far each c^the STS-N/VC-N drcuits using the 
tr^Kitartes of Uiese ports. 

The examples^fora OPSRapfrficatron are based on the application in tigure 7:2: Traffic is intercx)nnected 
between two liPSRsr and other traffic 4s dropped from each UPSR to other ports. 

a. Typically, the same name wouBibe^ssigned for all groups dropping frafficfrom a given UPSR; 

• groups labelled a, b, c: UPSR#1 

• groups labelled x/y,z^UPSRS2 

b. Sometimes, the user may want to separately operate a subset of groups from a UPSR, depending on the des- 
tination: 

^ groups rabelfed-a: UPSR#1toUPSR#2 

• groups labelled-b: UPSR#1toOC3#1 
^ groups labelled c;UPSR#1toOC3#2 

• groups rabeJTetfx: UPSR#2toUPSR#1 

• groups labelledy: UPSR#2toOC3#1 

• groups labelled 2: UPSR#:^oOC3#2 



Qe-12 UPSR#1 



^0^12 0x1 



^OC-12Qx1 



OC-3#1 



€li&:t2UPSR#l2 



These exampfes t>r a tc^ic^ Rif^ application Sffe biased <m appitcaSon in figure 3:3, oh the r^ht-rmnd side, 
but vwth tvw) OC-12 rings instead of cme. In tii^e example, STS-N path-piot^^ traffic (in what would nor- 
mally^ be two QC-t2 UPSRs, Bland B2> is ter^)or^ through ah OG-48 BLSR. and Sonne of this fraflic is 
dropped by ttie same network ^(^wt whidi iprovi^a BtSR node, tn itrth^,w«m!s; traffic is dropped from Log- 
ical Rings ^s^&ng of fiibu^n^ on pests A and^BtfCU^ ^birt^fes on porte A and BZ 

al TypiqaHy. |he same name would l^eassigned ^ groups (lno|^>if^ lra^#om^ given pair of ports: 

• groups latellediA^ x: Logica!Ring#AB1 
^ g^ups labeffed ^2: LeglGa{Rir%#AB2 

b; Sometimes; the user may wanttoseparately^operate a subset of groups from a pair of ports, depending on the 
destination; 

^ groups labelled w: £ogicaiRing#AB1toOC3#1 

• groups IsbeBed x: lo^calRing#AB1toOC3#2 

• groups labelled y:LogicalRing#AB2toOC3#1 
groups l^elted z: L:ogicalRing#AB2toOC3#2 




0&48PortA 



OC-3#1 



OC-3#2 




m Cbri T 1 (1) 0(>12 Cbcl 



12 Port B1 X OC-12 Port 82 



This example is^for Ring iniaworking witttthe Drop-and-Conliteie^fneHiod. ftff BLSR Prim^ Nodes in ftie Same 
ME. I! is basethon tbe app!icati(»i irr figure 3.1-b, bat with an OC^192 BLSR the top and two OC-48 BLSRs 
instead of one on: the bottom. In this^ample. some of the traffic Is transported through each given pair of 
BLSRs and prote^ed byjing tnterwOTkir^ befeween that pair of BLSfe. This same ME serves ^ the primary 
node in bo&i BLS^fer each of these drciHts. 

Typically, the same name would be assigned^ all groups selecting trafBc ftom a given pair of ports. For ring 
infenworking witti drop-and-aanfinue In a BLSR {and prim^ rKxles fri the same NE), these griKjps are selec^ng 
either the "continue" traffic, drawn from the pwt mc^Mng fran the secxmlary node in the same ring, c«- the 
"inter-ring" traffic, drawn from the port receivir^ from the t^minating node in one of the otti^ rings. Ttie names 
used in this example identify these two p<Mls, in this oitl^. Also in tiife examfrfe. the secondary nodes for ttiese 
particular circuits in BLSRs 1, 2, and 3 are in the direcSon of ports A. C. arKi E, respec^vely, and the terminating 
nodes are in the direction of ports B. D. and F. respectively. 

• groups labelled u: BLSR#1A-BLSR#2D 

• groups labelled v: BLSI^1A-BLSR#3F 

• groups labelled w:BLSR#2C-BLSF»1B 

• groups labelled x:BLSF^20-BLSR#3F 

• groups labelled BLSR#3E-BLSR#1 B 

• groups labelled z: BLSR#3E-BLSR^eD 



Port B toffinom 
Termir^ttng Node 



OC"192BLSR#1 



Port D toffirom 
TermirsBng Node 



OG48BLSR#2 

Pc^Ctoffirom'^ 
Secondary Node 



Port A to/from 
Secondary Node 




P^Ftoffifom 
T^tnmalir^ Node 



0&48 BLSR #3 

PortEto/from^ 
Secondary Node 



